Abstract
A number of MANET routing protocols were proposed in the last decade. These protocols can be classified according to the routing strategy that they follow to find a path (route) to the destination. These protocols perform variously depending on type of traffic, number of nodes, rate of mobility, etc… [5] .Simulations provide a valuable means to compare different protocols and study their performance in terms of efficiency and robustness. Indeed, network simulation environments such as ns-2 , GloMoSim , Qualnet , and Opnet are the most commonly used tools for evaluating and comparing the performance of mobile ad hoc network (MANET) protocols. OPNET Modeler is used in this paper. It is a network simulator developed at the Massachusetts Institute of Technology that can model and simulate communication networks, devices, and protocols. OPNET Modeler is based on a series of hierarchical editors that directly parallel the structure of actual networks and protocols. OPNET Modeler shows animations of simulation status and graphs of simulation results estimated in this study, while references number 15 use Ns-2 and self similarity traffic for evolution of MANET Routing protocols.
Routing Protocols in MANETs
Routing protocols in MANET are divided into four categories: proactive, reactive, hierarchical and geographic routing protocols [10] . The most popular ones are AODV, DSR (reactive), OLSR (proactive) and GRP (geographic) .Reactive protocols like DSR and AODV find the routes only when requested and data need to be transmitted by the source host using distance-vector routing algorithms. Proactive protocols like OLSR are table driven protocols and use link state routing algorithms. Geographic routing protocols use the node position (i.e., geographic coordinates) for data forwarding [10] . A node forwards a packet with considering its neighbors and the destination physical positions. In these protocols packets are sent to the known geographic coordinates of the destination nodes [11] . We will focus in this paper on the following MANET routing protocols:
DSR -Dynamic Source Routing (DSR)
DSR is an entirely on-demand ad hoc network routing protocol composed of two parts: Route Discovery and Route Maintenance [12] Dynamic Source Routing (DSR) is a reactive protocol that discovers and maintains routes between nodes on demand [13] . It relies on two main mechanisms, Route Discovery and Route Maintenance. In order to discover a route between two nodes, DSR floods the network with a Route Request packet. This packet is forwarded only once by each node after concatenating its own address to the path. When the targeted node receives the Route Request, it piggybacks a Route Reply to the sender and a route is established. Each time a packet follows an established route, each node has to ensure that the link is reliable between itself and the next node. DSR provides three successive steps to perform this maintenance: link layer acknowledgment, passive acknowledgment and network layer acknowledgment. If a route is broken, then the node which detects the failure sends (by piggybacking) a Route Error packet to the original sender [14] .
OLSR (Optimized Link State Routing)
OLSR is a proactive routing protocol and is also called a table driven protocol because it permanently stores and updates its routing table. OLSR keeps track of its routing table in order to provide a route if needed. OLSR can be implemented in any ad hoc network. Due to its nature, OLSR is called a proactive routing protocol [4] . Based on the definition and use of dedicated nodes, they are called multipoint relays (MPRs). MPRs are selected nodes which forward broadcast packets during the flooding process. This technique allows the reduction of packet overhead as compared to a pure flooding mechanism, where every node retransmits the packet when it receives the first copy. In contrast with the classic link state algorithm, partial link state information is distributed into the network [15] . 
Ad Hoc on-Demand Distance Vector Routing (AODV)
AODV provides on-demand route discovery in mobile ad hoc networks [16] . Like most reactive routing protocols, route finding is based on a route discovery cycle involving a broadcast network search and a uncast reply containing discovered paths. Similar to DSDV, AODV relies on per-node sequence numbers for loop freedom and for ensuring selection of the most recent routing path. AODV nodes maintain a route table in which next-hop routing information for destination nodes is stored. Each routing table entry has an associated lifetime value. If a route is not utilized within the lifetime period, the route expires. Otherwise, each time the route is used, the lifetime period is updated so that the route is not prematurely deleted [17] . When a source node has data packets to send to some destination, it first checks its route table to determine whether it already has a route to the destination. If such a route exists, it can use that route for data packet transmissions. Otherwise, it must initiate a route discovery procedure to find a route [17] .
Temporally Ordered Routing Algorithm (TORA)
TORA is another source-initiated on-demand routing protocol, built on the concept of link reversal of Directed Acyclic Graph (ACG) [18] . In addition to being loop-free and bandwidth-efficient, TORA has the property of being highly adaptive and quick in route repair during link failure, while providing multiple routes for any desired source/destination pair. These features make it especially suitable for large highly dynamic mobile ad hoc environments with dense populations of nodes. The limitation in TORA's applicability comes from its reliance on synchronized clocks. If a node does not have a GPS positioning system or some other external time source, or if the time source fails, the algorithm cannot be used [17] .
TORA is designed to operate in a highly dynamic mobile networking environment. It is sourceinitiated and provides multiple routes for any desired source destination pair. The key design concept of TORA is the localization of control messages to a very small set of nodes near the occurrence of a topological change. To accomplish this, nodes need to maintain routing information about adjacent (one-hop) nodes. The protocol performs three basic functions: Route creation, Route maintenance and Route erasure [19] 
Performance Parameters
OPNET modeler supports different parameters for the measurement performance evaluation of the MANET network under different routing protocols. These parameters have different behaviors for overall network performance [8] . We evaluate three parameters in our study on overall network performance. These parameters are delay, network load, and throughput.
Delay
The packet end-to-end delay is the time from the generation of a packet by the source up to the destination reception, so this is the time that a packet takes to go across the network. This time is expressed in seconds (sec) [8] .
Network Load
Network load represents the total load in bit/sec submitted to wireless LAN layers by all higher layers in all WLAN nodes of the network [20] . When there is more traffic coming into the network, and it is difficult for the network to handle all this traffic it is called the network load. An efficient network can easily cope with large traffic coming in, and to make the best possible network, many techniques have been introduced [8] . 
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